removed the pancreas from von Mering's dog and found that it died after presenting the signs of diabetes mellitus, attention was centred upon that organ, the deterioration of which was considered to be the cause of all cases of hyperglyciemic glycosuria.
occasionally due to overactivity of cells which even modern histological methods fail to distinguish from normal cells.
That there is another control over the insulin-producing cell has been proved beyond doubt which consisted in a cross circulation directing the blood of an animal, A, to the brain of an animal, B; the head of animal B was connected to its body by the vagus nerves and nothing more. The blood coming from the pancreas of animal B was conducted to animal C (fig. 2 ). In the second series of experiments animal C was deprived of its pancreas. Upon injecting a solution ot glucose into the saphenous vein of animal A, the sugar content of the blood was raised to about 0-30%, and this supplied the brain of animal B. The pancreas of animal B was supplied with blood containing about 0-10% of sugar. That means that the cells were not directly stimulated to make insulin. The sugar content of the blood of animal C fell from 0-102 to 0064%, proving that the blood coming from the pancreas of animal B The actual numbers in one of the typical experiments were as follows: The sugar content of the blood of animal A was raised from 0X108 to 0,332%, whilst that of animal B fell from 0114 to 0O108%. The sugar content of the blood of animal C at hourly intervals was 0102, 0O085, 0084, 0071, 0064, and 0 066% (fig. 3) .
The complementary experiment consisted in injecting animal A with insulin instead of dextrose, and for this experiment the pancreas of animal C was removed. The sugar content of animal A fell from 0104 to 0056% and supplied the brain of II .ME --I animal B. The concentration of sugar in the blood supplying the pancreas of animal B was 0103%. The sugar content of the blood of animal C at hourly intervals was 0-266, 0 268, 0-278, 0-276, 0-290, and 0-298% ( fig. 4) .
These numbers seemed to prove that no insulin reached the body of animal C in the blood coming from the pancreas of animal B. Since the connexion of the brain to the body of animal B was limited to the vagi nerves all possibility of the effect being due to some hormone elaborated in the cranium seems to be excluded. It is of course a possibility that the centre in the brain which can stimulate the production of insulin can also inhibit.
The adrenal glands have a powerful influence over the sugar content of the blood. Cannon many years ago showed that fear and anxiety led to an output of adrenaline which raised the sugar content of the blood. This perhaps may be the explanation of hyperglycemia in diabetes mellitus being aggravated by accident and anxiety. Most physicians have seen cases which demonstrate this. I can call to mind a diabetic friend who upon a restricted diet was free from glycosuria so long as news of her son in France during the Great War reached her at regular intervals; no news for six days led invariably to glycosuria.
Perhaps the most important of the many functions of the adrenal glands is to regulate the sugar content of the blood and to prevent serious hypoglyctamia. Injection of insulin causes adrenaline, to be poured into the blood-stream. Section of the nerves to the adrenal glands modifies the effect and not only renders an animal extremely sensitive to insulin but permits a young dog to survive the removal of the pancreas for several months (Ciminata, 1932) . The rate at which the sugar content of the blood of a depancreatized dog falls, following the administration of sugar, is accelerated by section of the nerves to the adrenal glands. One of Ciminata's experiments demonstrates this very well. He gave one of his depancreatized dogs 100 g. of glucose by the mouth and noted the sugar content of the blood at halfhourly intervals and found it 0-14 1, 0-250, 0-224, 0-240, 0-205, and 0185%. The same experiment repeated after section of the nerves gave the following numbers: 0-098, 0-149, 0-136, 0141, 0O115, 0-088, and 0 044% (fig. 5).
A somewhat similar effect can be obtained by cutting the splanchnic nerves (Takats and Cuthbert) , in so far that animals become more sensitive to insulin and less sensitive to adrenaline and seem to store dextrose abnormally rapidly ( fig. 6 ).
Denervation of the liver fails to produce this effect. It is an interesting fact which supplies food for reflection, that sodium chloride may to some extent replace cortical extract in some cases of Addison's disease and also insulin in some cases of diabetes mellitus (MacLean, 1935) . Hypertrophy of the adrenal glands is associated with hyperglyceamia in some cases of Cushing's syndrome. Two cases which have been under my care, though presenting identical appearance, have possessed dissimilar powers of storing carbohydrate, one being the normal average and the other requiring 100 units of insulin to utilize a diet containing 25 calories per kilogramme body-weight per diem. That this over-activity of the adrenal glands was due to an excess of hormone elaborated by the basophil cells of the anterior lobe of the pituitary gland was an engaging theory until Crooke and Russell demonstrated that the basophil cells disappear when the adrenal cells are destroyed. The fact nevertheless remains that occasionally a case of basophilism loses its hyperglycaemia after deep irradiation of the pituitary gland. This effect may be due to a diminished output of the diabetogenic factor first found by Burn and Ling. So far none of my cases has benefited by irradiation of the pituitary.
The posterior lobe of the pituitary gland also elaborates a substance which neutralizes insulin (Burn, 1925) . Years ago the hypoglycemmia following the removal of the pituitary gland was attributed either to the cessation of the manufacture of pitressin or to a hormone which activated the adrenal glands, but recently Cope and Marks (1934) have proved that adrenaline is secreted by the hypophysectomized animal during hypoglyesomia. These authors suggest that the anterior pituitary lobe possesses a substance which is responsible for the mobilization of liver glycogen and that in its absence the usual hyperglyciBmic effect of adrenaline is impaired. Trauma as well as tumours (not necessarily basophilic) may lead to hyperglyca-mia. Some authorities assert that those cases of hyperglycmia which do not respond to insulin are due to pituitary lesions; although that may be true, the converse is not a fact, for many cases of hyperglycsemia with pituitary lesions may be treated successfully with insulin. Houssay has shown that animals deprived of their pituitary glands are extremely sensitive to insulin and moreover, if fasted, develop hypoglycemia. These animals die if given phloretin, which lowers the renal threshold for sugar, unless they are fed on a diet rich in carbohydrate. Houssay (1931) and also Barnes and Regan (1933) fig. 7 ). Anselmino (1933) isolated an extract from the anterior lobe of the pituitary which he found not only lowered the sugar content of the blood shortly after subcutaneous injection, but also, upon repeated injection, led to bypertrophy of the islands of Langerbans. This suggested straightway a method of improving the diabetic, and to this I shall refer later. My first assistant, Dr. Ronald Jones, repeated Anselmino's work and will communicate his results later in this discussion. Assuming, for the moment, that Anselmino's observations are accurate, then trauma of the pituitary gland might impair the production of this cell-growing hormone; the death-rate of the beta cells would then exceed the birth-rate and pancreatic diabetes would develop. A partial destruction of the insulin-forming cells in the pancreas is the accepted path-ology of diabetes mellitus, and so much has been written to prove this that it seemed to me wise to discuss other aspects. We have seen that hyperglycaemic glycosuria may occur in a variety of conditionas and that carbohydrate storage and burning may proceed after removal of the pancreas. We are faced witb the question whether insulin is essential to the metabolism of carbobydrate.
If we accept Best's statement that no organ other than the pancreas can make insulin, we are driven to answer in the negative, whilst if we accept the observations of those who assert that, weight for weight, there may be more insulin in the kidney of a healthy animal than in its pancreas, then we must pause, because we do not know whether that insulin is made by, or stored in, that tissue. The reply to the question seems to necessitate a search for insulin in the tissues of Houssay's hypophysectomized dogs deprived of their pancreases.
The role of the thyroid gland must not be omitted. It is deduced chiefly by noting the effect of insulin and adrenaline upon animals deprived of their thyroids.
These animals are supersensitive to insulin (Goldblatt, 1936) owing to failure to initiate adequate glycogenolysis at hypoglyceamic levels, and this in spite of adrenaline passing into the circulation. This failure of adrenaline to produce glycogenolysis in the absence of the thyroid seems to account for the benefit following partial thyroidectomy in diabetic subjects. Probably in hyperthyroidism there is an increased glycogenolysis and hence a hyperglyceemia, so long as there is glycogen in the liver.
The glycosuria and hyperglyclemia associated with hyperthyroidism clinically seem to bear little relation to diabetes mellitus, because there does not appear to be any fault in the burning of carbohydrate, and also there is rarely an increase in the excretion of sugar upojn raising the carbohydrate intake.
The course of the disease depends upon many factors. The acute onset of some forms suggests strongly a microbic origin and the formation of a toxin or the presence of a virus which destroys some insulin-producing cells and damages others. That some may recover seems to be probable from the fact that even when the intense thirst is slaked with sweet lemonade the volume required for this purpose may fall 50% or more within a few weeks.
The islet cells of the pancreas share the same fate as all other cells in the body -with the exception of the nerve-cells-namely death and replacement: there does not appear to be any a priori reason for diabetes mellitus of pancreatic origin being an incurable disease. If the rate of generation be greater than that of death the insulin-making capacity of the patient will increase, and finally his power of storing 728 36 carbohydrate will rise to the average normal and he will be said to have developed a remission.
Boyd and Robinson (1925) record that the pancreas of a boy, aged 9, who had been able to reduce the daily dose of insulin from 90 to 30 units, presented signs of active regeneration when examined three hours after death caused by a motor accident.
There are, however, a number of inimical ifiluences :-(1) There seems to be no immunity developed against whatever caused the first attack; second and e-ven third attacks may occur. (2) The cells of the pancreas are extremely sensitive to many toxins which may damage or destroy those which are immature. Amongst these is that of the common cold. (3) The cells which make insulin may have the leDgth of their lives abbreviated by overstimulation. F. M. Allen proved this many years ago.
We cannot protect against an unknown infection. We attempt to reduce the chances of our patients being exposed to known infections to the minimum. We can supply sufficient insulin to prevent the cells in the pancreas from being overstimulated by excess of sugar in the blood. Slowly but surely the teaching of F. M. Allen has been accepted and authorities with a few notable exceptions recognize that the essential part of treatment is to rest the pancreas and thus give it a chance of regenerating. Many have had opportunity of noting how improvement follows a spell of hypoglyeaemia.
It is not of extreme rarity for patients who adopt a treatment which maintains the sugar content of the blood below 0-15% at all times during the twenty-four hours to develop remissions during which they need no insulin and are able to eat whatever they like. I have records of some 34 who have passed to or through that stage: it is true that some relapse after months and some after years. Seven years ago I brought to the notice of this Section nine cases which I called cases of recovery from diabetes mellitus.1 Of these nine patients, five are still eating whatever they like and taking no insulin. One had a short relapse after a remission of nine years and is now again eating whatever he likes. OIne patient took to alcohol and relapsed immediately. The remaining three patients are at the moment taking insulin, relapses having followed infections. One of these three should be able, quite shortly, to discontinue the very small dose of insulin which he is taking. Some patients suddenly develop hypoglyceemia which may persist for days in spite of the withholding of insulin and feeding with carbohydrate at short intervals. Following these attacks the patient may be able to discard insulin for months. It is difficult to believe that these cases, or those which are able to reduce the dose of insulin from 500 to 50 units within a few months, can be due to regeneration of the pancreas and one tends to the view that they must be of nervous origin or due to the disappearance of an infection which has eluded detection.
Since insulin has a short period of action-not more than eight hours-more than two injections daily may be required to prevent the sugar content of the blood rising above 0 15%. Many injections make life burdensome. To mitigate this a number of years ago I introduced insulin suspended in castor oil, which has a slow absorption and acts over a period of twenty-four hours (fig. 8 ). This preparation has a limited use because, unless the skin of the patient is loose, its injection gives rise to pain.
Recently Hagedorn has produced protamine insulinate which is very insoluble and will produce an effect over twelve hours and thus facilitate the prevention of hyperglycaemia with only two injections daily ( fig. 9 ). Like the oil suspension, the insulin protamine compound is not applicable to all cases. Occasionally it appears to remain in the tissues for a period and then be absorbed very rapidly. Continuous line = when one dose of 100 anits of protamine insulinate was injected 414 I a Subsidiary treatments consist in (1) A glucose diet with frequent injections of insulin, introduced and studied by Ellis (1934) , a treatment which frequently permits a very great reduction in the dose of insulin for a period which may be days, weeks, months, or years.
(2) Two surgical methods have been advocated. Partial thyroidectomy and section of the splanchnic nerves both permit a reduction in the doses of insulin but do not affect the course of the disease.
(3) Recently Sakharoff (1935) in Moscow has treated diabetes mellitus with a, pancrealytic serum and states that minimal doses of the serum which would cause destruction of the pancreas in large doses leads to its regeneration. The evidence in favour of the treatment is far from overwhelming and it is a little difficult to increasing content of sugar in the blood does not, so far as I am aware, exist as a chronic condition. Even in the depancreatized dog the blood-sugar level, after rising for two or three days, comes to rest and then remains oscillating at a new and elevated level; a progressive rise until death ensues is not seen. I have, therefore, interpreted " progressive hyperglycemia " to mean glycaemia which progresses beyond normal limits.
Until recently glycemia which progressed beyond normal limits was regarded in all cases-except those in which there existed some other and well-recognized cause, such as acromegaly or hyperthyroidism-as the criterion establishing the presence of diabetes mellitus, and according to the degree to which this glycaemia exceeded normal limits the cases were classed as mild or severe. On the whole this criterion has been justified by the success with which the great majority of its positive cases have reacted to the ordinary treatment of diabetes mellitus with diet and insulin, and it is not surprising that the experience of this success has strengthened the tacit assumption that the majority of cases of abnormal hyperglyeaemia result from a greater or less restriction of insulin. In this respect Dr. Leyton has performed a very useful service in reminding us that experimentally there are many causes other than lack of insulin which can lead to abnormal degrees of hyperglyctemia. Whilst the majority of such experimental factors have as yet no surely established clinical counterpart, their possible roles in the causation of individual cases of diabetes mellitus must be borne in mind. But although at this early date the importance of these factors still lies rather in the laboratory than in the ward, Dr. Leyton's paper has suggested that there may be conditions of abnormally progressive glycamia which on clinical grounds can be differentiated from true diabetes mellitus. If there are, differentiation is important, not only to deliver patients from unnecessary treatment, but to sharpen the clinical conception of diabetes mellitus and thus to ensure that observation and conclusions be made on one and the same clear-cut clinical condition. It is with types of abnormally progressive glycemia which are not cases of diabetes mellitus that I wish to deal.
Two such types are already well recognized-the abnormal hyperglyceamia due to sepsis and that due to hyperthyroidism. Clinically in these cases the question always arises: Is the abnormal hyperglycaemia due to true diabetes mellitus and the sepsis or the hyperthyroidisnm an incidental complication, or is it due purely to the impaired carbohydrate tolerance consequent upon sepsis or thyrotoxicosis ? It has probably been most people's experience that if the classical symptoms of diabetes mellitus are well marked, then the case is essentially one of diabetes, but that if these symptoms are not marked then there is no test which will differentiate the condition and it is necessary to wait until the sepsis or hyperthyroidism has been satisfactorily dealt with before diabetes can be excluded. The sugar-tolerance curve in cases of excessive thyroid function or of sepsis, often indicates diabetes mellitus, whilst when these complications are removed it shows no abnormality.
Less well recognized are the abnormalities of hyperglycaemia consequent upon ingestion of certain diets and upon administration of insulin. That abstention from food lowered the carbohydrate tolerance of healthy men was recognized by Claude Bernard (1877), and although the observation excited little interest it has been confirmed many times since. Sweeney showed that starvation and fat diets impair, protein diets do not influence, while carbohydrate diets improve, the sugar tolerance of healthy men, and in 1935 I was able to show that the sole dietetic factor influencinig the blood-sugar tolerance curve was the absolute amount of carbohydrate in the diet. Increase of carbohydrate improves, decrease impairs, normal tolerance; neither the caloric value nor the protein content, nor the fat content of the diet exert any influence. As an example of the extent to which restriction of dietary carbohydrate may influence sugar tolerance the following case may be quoted:-A young medical mnan, during a period of stress, discovered sugar in his urine. He was advised to take a diabetic diet containing 80 g. of carbohydrate, but despite this restriction sugar remained present in the urine after each mleal. After a mlonth on this diet a sugar tolerance curve was perfornmed, and the result was as follows Fasting 108 mg./100 c.c. 50 g. of glucose given; .2 hour, 182 mg.; I hour, 268 mg.; 1i hours, 230 mg.; 2 hours, 160 mig. He was informed that his was an early case of diabetes mellitus. He continued to take the same diet for four years and sugar was usually present in his urine after each irieal. At the end of this time he consulted me as to the advisability of taking insulin.
It appeared to mne unusual that a young diabetic should have existed for four years on diet without having had an excerbation of the disease such as to necessitate insulin, and after considering the above blood-sugar curve I persuaded him to take a diet containing large amlounts of jam, honey, and starch. Four days later he teleDhoned to tell me that he had been sugar-free throughout the 24 hours. A month later the blood-sugar tolerance test gave the following result: fasting 96 mng./lO1 c.c.; 50 g. glucose given; 1 hour, 154 mg.; 1 hour, 168 mg.: 12 hours, 142 iug.; 2 hours, 110 mg.; 2-hours, 78 mg. The patient had never had diabetes mellitus; the impaired carbohydrate tolerance was an artefact produced by restriction of carbohydrate.
[Other examples of this phenomenon were given.] The causative role of restriction of carbohydrate in the above case will readily be admitted, but it may be objected that under ordinary circumstances people do not choose such abnormal diets. The fallacy in the objection lies in the assumption that the average individual eats what we are pleased to regard as a normal diet. The dietary standard which by common teaching we are accustomed to assume as normal is one which contains approximately 400 g. carbohydrate, 100 g. protein, 100 g. fat. Nowadays many people eat a diet containing far less carbohydrate than this. Cathcart and Murray, in their St. Andrew's survey of 1931, encountered families in which the "man value " diet contained little over 200 g. of carbohydrate. In a less exact dietary study of normal people in University College Hospital, London (Himsworth and Marshall 1935) many people were found to be taking less than 200 g. of carbohydrate a day. When it is realized that progressive restriction of the carbohydrate below 200 g. results in an increasingly rapid impairment of tolerance (Himsworth 1935) the significance of such figures in the dietary surveys vill be appreciated. Obviously the amount of carbohydrate in the diet may be reduced in two wayS: either the total amount of food may be curtailed, or the patient's dietetic idiosyncrasies may be such as to dictate a restriction of carbohydrate whilst permitting consumption of fat and protein in amounts sufficient to maintain a normal daily intake of calories. The practical point to be remembered is that in neither case does the patient appreciate that the diet is abnormal. For this reason when a case of glycosuria gives a blood-sugar-tolerance curve which suggests mild diabetes mellitus, the curve should be repeated after the patient has been taking an adequate carbohydrate diet for one week. It is not sufficient vaguely to tell such patients to take more carbohydrate. A definite diet must be prescribed. It has become my custom to order a diet containing 450 g. of carbohydrate and this precaution has resulted in the detection of many cases of dietetic glycosuria which would otherwise have been diagnosed as mild diabetes mellitus.
It is possible that the type of curve known as the "lag" curve is largely determined by the factor of diet. If the sugar-tolerence of a series of normal subjects all receiving adequate amounts of carbohydrate, is examined, it will be found that the curves are of two main types. One, the common type, shows a fairly slow rise to a blood-sugar value of about 130 to 140 mg./100 c.c. followed by a slow fall, so that the return to the resting level is reached in two to two and a half hours. The other, the rarer type, shows a rapid rise to the region of 170 mg./100 c.c. and a rapid fall to subnormal levels, so that the blood-sugar has returned below normal in from sixty to ninety minutes. If, now, these latter cases are given a high fat diet one of two things may happen. The curve may increase relatively little in height, but may become sustained so that it takes three or more hours to return to the resting level. Or the curve may increase in height. Following ingestion of glucose, there is a rapid rise to the neighbourhood 300 mg./100 c.c. and a rapid fall to normal in one to two hours. Such curves are indistinguishable from the " lag " curve, and I suggest that this " lag " curve is purely the manifestation of dietary restriction of carbohydrate in subjects whose normal sugar-tolerance curves are of the second type.
The effect of chronic over-dosage with insulin on the normal blood-sugar curve has only recently been recognized (Boller and Uberrack, 1932-33) . It has been found that if insulin is administered to a non-diabetic one or more times daily in such doses that the blood-sugar level for some periods in the twenty-four hours is lower than normal and yet not sufficiently low to call forth pronounced hypoglyceamic symptoms, the sugar-tolerance curve indicates impaired tolerance. At first sight such chronic over-dosage with insulin would appear easy to recognize. Two things, however, combine to obscure the condition. Firstly, there exists in the body a mechanism which is adjusted to counteract fall of the blood-sugar level by liberation of more sugar into the blood. When insulin is injected, the capillary blood-sugar first falls relatively rapidly, and then returns to normal. If when this return has occurred, sugar values in capillary and venous blood are estimated, it will be found that the difference between the two is now much greater than in the fasting state, an observation which shows that the insulin is still acting in the periphery. The hypoglyctemic action of insulin may thus be so effectively masked that capillary blood-sugar estimations do not reveal the over-dosage. Secondly, many normal people, especially those over 40 years, will tolerate amazingly large doses of insulin without exhibiting hypoglyceemic symptoms. The tacit assumption that because a case can tolerate such doses then he must be a diabetic is in nowise justified.
Of interest in this connexion are the blood-sugar curves reported in cases of spontaneous hypoglycaemia resulting from an insulin-producing adenoma of the islets of Langerhans. After ingestion of carbohydrate these curves usually rise steeply to abnormally high levels, glycosuria may result, and then they fall steeply to subnormal values. One reported case was actually thought to have commenced as a case of diabetes mellitus on such evidence.
It is instructive now to see what happens when the dietetic factor and insulin over-dosage are both combined to impair carbohydrate tolerance. A case of impaired carbohydrate tolerance due to carbohydrate restriction is diagnosed as mild diabetes mellitus and a low carbohydrate diabetic diet is prescribed. The impaired tolerance persists, or may even become worse, and acting on the dictum that the blood-sugar must be kept within normal limits, insulin administration is commenced, and as the tolerance does not improve the dose is increased. Sooner or later hypoglyczemic symptoms occur, but a blood-sugar estimation taken some time later shows that the blood-sugar is normal. The carbohydrate in the diet is therefore increased. This in itself improves the patient's tolerance and hypoglyceemic attacks appear with greater frequency. The dose of insulin is then probably reduced, which again improves the tolerance. So the conduct of the case proceeds; increase of carbohydrate followed by decrease of insulin until the patient is receiving an adequate carbohydrate allowance and yet requires no insulin. A blood-sugar tolerance curve now shows a normal carbohydrate tolerance. It is patent that such a series of events has occurred in various cases reported in the medical Press as cases of diabetes mellitus cured by insulin.
Dr. Thomas Hunt: It is often impossible at the onset-or even later-to determine which case of glycosuria with hyperglycaemia will be progressive and which will remain stationary or improve.
As in acute nephritis, severity of onset is not a good guide to prognosis and treatment is not the only factor that influences the course. Some essential differences in causation, or variable secondary factors affecting the disease, seem to divide these cases, almost from the beginning, into certain types. Of the many possible factors that may be concerned the first is treatment; others that I shall briefly mention are the nervous system, digestion, toxemia, age and associated diseases.
To what extent treatment influences the patient's condition-as to whether it will remain stationary, progress or improve-is necessarily a difficult question since cases are hard to compare and treatment differs fairly widely. In my own cases I have analysed a small number-too few admittedly for any definite conclusions to be drawn-of adult patients of whom I have observations of three years or longer. I have been able to compare 14 patients who have for practical purposes taken no treatment-dietetic or otherwise, except in a few casesto avoid excesses of sugar and starch. They have all taken perfectly full dietsmostly against advic e. Table I shows that only about half of these patients are worse, as judged by clinical observations and fasting blood-sugar levels. Three out of the 14 have improved. Of 40 treated patients, it is regrettable to find that about a third are worse as judged by insulin requirements, fasting blood-sugar, &c. Age is clearly an important factor; in more than two-thirds of the progressive cases the age is under 50. About one-third of these patients were definitely overweight and about one-half were neuropathic. By this is implied the type of individual showing excessive nervous and emotional reactions to trivial stimuli, many having grossly abnormal phobias, anxieties, and the like.
Three factors, therefore, influencing unfavourably a case of hyperglyca3mic glycosuria are obesity, neuropathic constitution, and an onset before the age of 50.
The mode of onset is of importance. Many acute cases do very well. In nine of my own patients, the onset was first noticed following some mental shock-bereavement, acute anxiety, disappointment, or severe mental strain. Of these six have been progressive." Of those arising from, or first noticed in association with, an acute infectionotitis, pneumonia, cholecystitis, influenza, sinusitis-only four have done badly. It is, of course, a matter of frequent observation how unfavourably septic infections and mental shock influence, at least temporarily, the sugar tolerance, and I could quote a number of examples of this. This point I emphasize at the moment, however, is that the prognosis in diabetes first noticed after a nervous shock seems to be less favourable than that in diabetes noticed with an acute infection. I have never been satisfied that no hyperglycaemia preceded the shock, though in two cases at least I have known that glycosuria had not been present a short time before the acute diabetes.
Of associated conditions I would only mention one point that has interested me especially-namely that in a proportion of cases of true diabetes the apparent onset has been preceded by a definite history of fairly severe indigestion and abdominal discomfort. This might suggest some pancreatic disorder affecting the external secretion of the gland, or possibly some gastric or biliary dysfunction leading to dyspepsia. Many years ago it was, of course, the view that the stomach was primarily at fault.
To test whether any evidence of the connexion between external or internal secretions of the pancreas could be found in diabetes, or any deficiency of biliary function, I examined a few patients by biliary drainage, at the same time studying their blood-sugar values. To summarize these few tests, I may say that, as will be seen in Table IV , in no case was any defect of bile flow noted. In no respect did the fasting gastric juice differ from that in a comparable series of normal people.
In only two cases did stimulation of the external pancreatic juice by the introduction of magnesium sulphate into the duodenum lead to any appreciable fall in the fasting blood-sugar level. Other workers have shown in a number of experiments that the pancreatic juice is normally secreted in diabetes, so that it is justifiable to say that stimulation of the external secretion of the pancreas does not consistently cause any increased output of the internal secretion of insulin.
Such results show that even were pancreatic -gland preparations given bv mouth capable of stimulating the secretion of pancreatic juice, there is no e :ldence that they could thereby increase insulin output.
Dr. Ronald Jones said that he had attempted to confirm the existence of the pancreotropic hormone of the anterior pituitary which was reported by Anselmino and Hoffmann and had been referred to by Dr. Leyton.
Rats and dogs were injected with ultra-filtered anterior pituitary aqueous extracts. No hyperplasia or hypertrophy of the islet-tissue could be detected in the former, nor was there any depression of the blood-sugar in the latter.
No effects were observed clinically in two patients who were treated for two weeks.
He (Dr. Ronald Jones) hoped that the probable absence of this hormone would simplify, rather than complicate, an already difficult problem.
